Onship integrated Peltier coolers have potential for the thermal control and stabilisation of highly localised sections of an silicon integrated circuit, at a minimum possible temperature. In an on-chip reference this ensures improved stability, without reducing basic device operation. This 
Introduction
A particular problem, which limits the onship implementation of a reference element, is the high susceptibility of the integrated components to thermal fluctuations. This applies to both the absolute drift of temperature as well as thermal gradients (or relative drift) within a device. Conventional on-chip thermostats do ensure temperature stability, at an elevated temperature level, however [I] . Thus, limiting effects, such as leakage current and noise are increased.
Conventional Peltier elements have already been successfully applied to stabilise discrete components within the milliKelvin level, at much lower temperatures. Integration of Peltier elements within an integrated system enables spccific components responsible for the temperature susceptibility to be thermally isolated and stabilised, thereby significantly reducing the thermal susceptibility.
Device Operation and Construction One of the main drivers of this work is to use fabrication compatible materials 131, as this peatly improves the adaptation of technology by the indushy. Therefore, in the integrated Peltier elements, polycrystalline silicon germanium (polySiGe) is preferred, as it offen the best balance between thermoelectric performance and compatibility. Table I lists the thennoelectric properties, in comparison to polySi, (low performance, conventional material) and Bi,Te, (high performance, poorly compatible material).
Modelline and Characterisation
Extensive modelling has been performed, with inclusion of all non-idealities identified, ranging from compact models for description of the electrical behaviour to finite element analysis to investigate the thermal gradients in the device (41.
The fabricated devices have also been characterised experimentally. Fig. IC , for example, shows a mica1 structure for determination of the Seebeck coefficient. Figure 2a shows some of the material parameten obtained so far, i.e., the Seebeck coefficient and the power factor in the range -25'C to +125"C, for both the n-and p-We polySiGe. Fig.  3b shows that the first generation of devices (which are not yet optimised) are capable of cooling to 2.1 K below the ambient temperature, at a reduced air pressure of 1.7.10-2 mbar and an optimal current of only 145 pA. At atmospheric pressure, due to the large convective losses through the air, a temperature difference of 0.4 K could still be obtained.
The cooling potential of polySiGe Peltier elements has been proven, but is less than anticipated, due to the unexpectedly high electrical resistance encountered. Modelling shows that cooling to 10 K below ambient temperature should be obtainable, once the thermoelectric material properties are optimised. 
